Ž
. Let A be a finite dimensional algebra associative with unit over an algebraically closed field k.
For a finitely generated bimodule X , the Hochschild cohomology Assume the algebra A is basic, that is, A s kQrI for some finite quiver Q and an admissible ideal I of the path algebra kQ. We say that an algebra B is a convex subcategory of A if there is a path-closed full Ž . subquiver QЈ of Q such that B s kQЈr I l kQЈ . We shall say that 1 
b Assume that A s kQrI is such that Q is connected and has no oriented cycles. Let s be a source in the quiver Q and denote by B the full Ä 4 Ž subcategory of A induced by the vertices Q _ s where Q denotes the 0 0
. set of vertices of Q . We may decompose B s B = иии = B as a product Proof. Assume Q has cycles and let a be a vertex of Q on a cycle. Let B be the minimal convex subcategory of A containing a. Then B s k⌬rJ is a schurian algebra such that ⌬ is a quiver where every vertex belongs tõ a cycle. Therefore the universal over F: B ª B is a Galois covering map˜Ž . defined by the action of a free group B and such that B s k⌬rJ is a 1 Ž w x. category with ⌬ a quiver without oriented cycles see 11 .
w x In 12 it is shown that there is a finite Galois covering F : BЈ ª B 0 < < given by the action of a finite non-trivial group G such that char k ¦ G and BЈ is a schurian algebra. Moreover F induces a k-linear map P: and I generated by all the commutative squares. Hence A is a poset n n j Ž . algebra, in particular A is schurian. We claim that H A / 0 for j s 0, The following will be useful. 
PROPOSITION. Let A s k S be a poset algebra such that H A strongly¨anishes. Let M be the unique indecomposable A-module with
Proof. a We shall define explicitly a projective resolution of M. For this purpose, let a , . . . , a be all the sources of S and consider the set
Žobserve that since A does not contain any crown, there is a unique Ä 4. maximal predecessor of a and a for j / l, this is inf a , a . For each
exact sequence of the form
Indeed, we may define : Clearly s 0. We show that is a monomorphism by induction on s. The case s s 1 being clear, we assume that s ) 1.
Ž . Observe that since S contains no crowns 2.1 , we may assume that Ä 4 1 F i F s: S l S / л has at most two elements. Since s ) 1, by con-
nectedness, we get that this set should have exactly two elements, say Ž . S l S / л. Again applying 2.1 , the set S l S has exactly one ele-
induction hypothesis the claim follows.
To complete the proof of the exactness, it is enough to check that for each vertex x of S we have r s 
Ž . y r q 1 s 0 as in a . 
Proof of Theorem

THE TAME NON-SCHURIAN CASE
3.1.
Let A s kQrI be a finite dimensional algebra. We recall that A is w x said to be tame if for every d g ‫ގ‬ there is a family of A᎐k t -bimodules w x M , . . . , M such that M is finitely generated free as right k t -module The following example shows that the above theorem cannot be extended to all tame algebras.
Let B s k⌬rJ be the algebra given by the quiver and ideal J generated by 1 F i F s is said to be directing if there is no path of non-zero non-isomor-
w x with X indecomposable and some 1 F i, j F s. See 9 . l LEMMA. Let A s kQrI be an algebra and x be a¨ertex in Q. Assume that supp P is not con¨ex in Q. Then rad P is not directing.
x x w Ž .x Proof. Repeating a well-known argument in 2, 3.2 , we get a sequence of non-zero non-isomorphisms
between indecomposable modules, for some 1 F i, j F s with composition f иии f s 0. Hence we may assume f f s 0.
w x By Lemma 1 in 9 , we get an indecomposable module Z such that Ž . Ž . Hom X , Z / 0 / Hom Z, X , which proves the result.
3.4.
For the proof of the theorem we will require the classification of the minimal non-schurian tame algebras; we think this is of independent interest. An algebra A s kQrI such that Q has no oriented cycles is said to be minimal non-schurian if Q has a unique source s and a unique sink t such Ž . Ä 4 Ä 4 that dim A s, t G 2 and for every pair of vertices x, y / s, t we have
Let A s kQrI be a strongly simply connected tame algebra which is minimal non-schurian. Then A is isomorphic to one of the following algebras:
where ␣ denotes the class of the arrow ␣ in the corresponding algebra.
Observe that the algebras C are critical and that the algebras
and D / 0, 1 are tubular therefore, these two types are of 
hence zero.
Ž . such that every path ␥ in the drawing has P ␥ / 0; moreover there are Indeed, let p be the smallest number such that x / x and p -q such that x / x , the same argument shows that x s x .
Ž . Ž . 3 In case 2 , the algebra A is of type D for some
Indeed, in the above figure it is clear that tameness implies the existence of arrows y ª t and yЈ ª t in Q. The claim follows.
Ž . 
Therefore, A is a strongly simply connected, sincere algebra which is w x tame not of polynomial growth. In particular, by 16 We claim that a s s. Assume that a / s. Since P is sincere, there is a s ␤ 6 path s s x ª иии ª x s y a. Consider the subcategory E s 1 m Ä 4 A y, b . We shall first observe that the vertices in E are those in C and y. ŽThis is easy to prove; we illustrate it in case C is of type C . If E has Ž2, 2. more than 6 vertices, then E contains a convex subcategory of one of the following shapes where the sum of the 3 parallel paths is zero. These two drawings represent wild algebras, which is a contradiction against the tameness of A. Observe that in the first situation we have ␦␥ / 0 because of the . convexity of supp P . i Ž . But for these algebras we have H A s 0 for i G 1, as it is easy to verify Ž . using 1.2 . This contradiction completes the proof of our theorem.
ON THE STRUCTURE OF THE AUSLANDER᎐REITEN COMPONENTS
4.1.
Let A s kQrI be an algebra such that Q has no oriented cycles. An Auslander᎐Reiten component is a connected component of the Auslander᎐Reiten quiver ⌫ . We shall consider some features of these compo-
